The Golgi complex. III. The effects of puromycin on ultrastructure and glycoprotein synthesis.
The effect of puromycin has been investigated on protein and glycoprotein synthesis and on ultrastructure of the Golgi complex from rat liver. Incorporation of [14C]leucine into protein in Golgi fractions and into serum proteins was depressed rapidly after puromycin treatment. In the serum proteins, incorporation returned to normal levels at 2 h whereas in Golgi fractions it continued to rise to 200% of the control levels at 3 h and was still elevated at 24 h after puromycin treatment. Incorporation of [14C]glucosamine into glycoprotein was depressed in Golgi and serum fractions in a similar manner but slightly later than that of leucine. Leucine labelled material found at 3 h was a poor acceptor for carbohydrate, since [14C]glucosamine incorporation was not elevated above control values. Galactosyl transferase activity was not depressed in the Golgi membranes and, at 3 h, was elevated implying that an adequate supply of enzyme was available at all times. The activity of the galactosyl transferase in serum appeared to be depressed suggesting that transport of enzyme from Golgi complex to serum was defective. Ultrastructural changes in the Golgi complex were observed to occur rapidly after puromycin treatment. The cisternae became irregular, compressed, and degenerated progressively from central region towards the periphery. Irregular tubular structures formed at the expense of cisternal membrane and showed accumulation of low density lipoprotein. Vesiculation and degenerative changes of the Golgi membranes continued from 2-12 h while more typical arrangements of the Golgi complex were observed between 24-48 h. The morphological changes correlated with changes in glycoprotein synthesis.